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(57) imm 

to 

— * h 7 y >; <r>-9— # K 7 y * *s fmifrix \z.?£ 
$*IT*J?>. ^DflgRl 01*, -?:CDai$*so. 0 5 ~ 1 u 




(2) 



¥fffl¥- 1 1 -2 1 3 3 8 4 



±gB/<y^3— h«©^BSIi, 3t^*3i-3> 

SSDflSiJn, ZamZtfO. 0 5~ 1 ^ mXE.^>HS^O. 
2 5~3 0 a. rnT-fcO, ±E/<<y*=3— HBtt. 

2 ] ±eoa»»J**#!«3W{Wffl<©ft*:3SjBB 
$;5*0. 2 5 *im«Tt?*S»*?llE*<^«l«y- 
-/<, 

im-^m 3 ] ±feDfla5*5x-^fi#^[6]ic^ 9 
fcfi*»*©»tt/j:«^e>^sai*5fi 1 xtt 2 sttaat 

^-r— 7* 0 

[site's 4 ] ±iE[lflgPd^-^S^|p]!ce 5 *SftK 
1 Xtt 2 7". 

T-y— tf h 9 3/ * >^#ff txftS W#JS 1 ~ 4 rataR.*" 
lcfe«cDfl£^r— 7°. 

6 ] JiiEDflgp^ i/-f-«lITm$iiT 

v ^is*js 1 - 5 ©wh^ice*©*^— ?*. 

[ MMPg 7 ] _kB3feJW t ±ffi«ttS <k ©BUr— JB« 
■tt^trfiftttftO. 05-0. 2 jimCtl-ttt L< ttii* 

&tte>&&i£&B»;K& tuam 0 . 1 ^ m «T«?««t 
m i ~ 6 <75{5iti^{caE«»iKa7— r 0 
[o o o 1 j 

s t mmv>m\z.%mtov- tf h?"^ zm-rsm^?- 

[0 0 0 2] 

fe£7-7°&£fi<-t-577&i:##>3 0 

[0003] r-7'^^«<^-5*&-c-«, #oa$n.it 

»Sfl#>±lfi-eS>5 c t 7^6, ASfiffc&lglSfc^lcf-J: 



tllATF (Automatic Track Finding ) t H rf^-Sf- 

-tf h 7 yz-xrtt&mm Lx^^/ttbx-h^. 
[ooo4] -tf— s<>-?>{ ^tt<?mm,7~—-7izte\,^x 

h h?y ?#-&&ft-h$-fr3fc&<£>¥i&i: Ltt- tf h 
7^ + y/Mi^fflJjitfct). -tro«fc 9?ic-y— tf h 
7 y* > yjjjzk uxmrnmrnco^-^ h^ yytm 

C F7^l:t- tf«#&Siitr7jri$ (ffl»ii*-y— tf 
X, - 8 2 6 2 6-§-^fRI-*3V>Tfiffl£^BB<aaD 

tcuffl^-y— # h7^ s-»ft jLoaaft©*- * w-ii-s 

fi, h77^ tf ft i-S^ y K©» 

^Jf^^^fTtLtt^e-f, **t*»lJS*(c«i>— tf h 

-tf h y y yttti, mfSM&amof—fx-DTk 
ffl V T Sr-y— tf b 7 y*>y*<orzit>om V T t U*C 

V^raH*s*>-5» «i;#^¥7- 8 2 6 2 6#^ffilE« 
tf h7-y^-V ^^T-tt, h?y^ «ft*s*5) 3 0 
t pmm (hyyVmrn) V^ofciSS h 9 y 9& 

[0 0 0 5] lot, &&W<D3(tM. r-^i!)7« 
iifn^^^>$-frSr <t^< -y— tf h9 y*>y*Z'W>m 

[0 0 0 6] 

fcS^*, JKfiCv 1 — 7°Jc*i»t-5^5'^=i— h@(c-y— tf h 
7^^ c i: (c J: y , m&m<r>y ! —?x.\) t<d 
m®&i$'Pi5itZ>zbte< -y— tf h7 y*>-i/^rv^# 

<t d 5> -y— tf h7^^t Lt^©Ji? 
tt«r*-t-S3t^W-!> — tf Yy y^ '^m^ ^JLo/< y ^ - 

^ hJglc-y-- tf h 7 y 9 ZMtiL-fZ Z t lc#^^ C 



(3) 



1 -2 1 3 3 8 4 



T—S&mhtt Z. t Lit. 

[0007] **Wf±±ffi»ja.«cs^&*$*tfcfc«j-c 

l^T, ±&<y*=i— KJgCDSlffilC, ft^lftirav^ 

KDfl*|J*»P»©3tflMB{=J;o-C±8Ea;ttJB<D5 !r -4' h7 7 
9 <DD—# b 7 y * yyfr'ttinftZ <fc o Scfa $nx*j 

K>. mmn\*. ^(Dmz&o. os~i umx-K^m^ 

0. 2 5~3 0 nmX'h'O, ±t£'< y 7 a — hJIii. -t 
«^*ff¥^)ffi^Ra^4~2 Onmt^SCt^St 

[0 0 0 8] 

rrx\ mite, ^JSWwamy-^w-jOBRSISo* 

j&^-rtti&iii-c-fc 9 . m 2 ttia i ic*jit5/"«3' 7 a— 

h*<7?HSlSj*^E|glT-*)'? . HI 3 (a) ttH2Jl*S»t 
5 I - 1 IftWrEIH-CS) 9 , HI 3 ( b ) htm 3 ( a ) <©H 

[0009] hi i \zm-rmt&wm^>m%7—7° i ic*sv> 

Ttt, X^#2±|C*raB3 3S«£ttfe*tTfc«J> <t>R]jB 
So ^^2 0fth,^iS±.(c^-j/^=i— h^5/iS 

[0010] 111 1 \Z.7fcfm.%7—-X\ tt, f— - ^Vj?-C 

•y'KDmjjfaizm&femzitxT*—* byyy^m^om 

BBlc, #sm-7 K^iEftf-^ b7 77-±K{fcBfr 
[0 0 11] U2^tKHI3 (a) (d^i%t51-> '<y* 
Mfcfccottio, 10, • • d^^SDflgU^fiJt^jrT 

ftizw^xmmmiztbz\,^mm\£mitLitmmizM. 

<^-5„ zixh<r>m 1 Ofi» ^n^rtSm^-T" i 
wiaff^lcSo-c^fi^rtTv^o crt^fti o«, 

e>»^i O^bW^tlfffil^ «toT®t4® 4J)f- ? by 

y 7 <r>y—# b 7 y * > ymifrixZ XoicteZtix^ 



7 h 7 7 * *>f£ 1 0 ,t I^&KIJB^— 7° 1 <DS^*|6j(C 

[0 0 1 2] ±8E»1 0}c«};53t^J/jr3>h7^. b<D 
£-tl\ *omttft<n&&<n i &^£.z,m>' b77. b&m 
[0013] SW3tO%««5»pir «t S = yh7^hS: 

ffl^xu— y*>'/*no%&\z.i-x. &&%<Dm 

&£t&ffiLT, 7°s/v-a.7°yu^3 kf— AjfcsjE©^- 
#^{- i y> If— h 7 y ^>-i/SrtT 9 C t^T*# So 
7° S '->^7 , /U7fe J ?>3 f-AjSfe*©^- itf^SCfi, 

*y-<T>-Q—i$ b 7 y*>yiZ— jie^ffllMbtt-C 

[0 0 14] SJW3t<D»ftS:»ttJL-CW-!»— # h7S"Sf 

^^§r. zfyi/~-7jvmzm<<^w&*m\^tr)m4* 
&mLxm.w-tz>„ E)4 (a) i^-r«t5{-, ^amat 

bm 5 (CMlSj Ltlf^jtit^W— tP-^CD^ 3 
0 U-VX 3 1 lC±oT3f&a<Olf— A4R{C|g 
^tt, 'n— 7 $ 7— 3 2 4-iiigLT^<y^ hJl 5(0 

orotfj^fcie^fc^/.eSivc^s. »i oic 
*JV^-CS*tU^t*tt^— 7 ?7-32 IwioV^TSfrf Lift 

$ns„ s*]jte©3Si«tt*«tm#icaB»$ixT, 

v^&aaSStt 3 4tlt SW3t© tr- 

COff'L>i^i;iiLT^*r*t^T*fc^«. HI4 (b) \^-T 
i.0{Z^ t'-A3 5tt»l 0Otf-L>«l±CA*tUTV>5 

^-s/ KfiSSttS ft S mfe<D7- ? b7 yy±izm 

4 (c) St>* (d) IC^-fJ;5l", t*-A3 5ttS?l 0 

MLTv^iWfcrt-So c<o««tt^-7 h75-^««l 
«a^s' KttWttt-HfcisittST*-* h7-y^-h 
lCigIE{CteiSLTV^^^c^,^Ci:CJ^^•5o *C-C, 1214 

(a) lZ7F-r&0\£. -!i-^h7y*y^iSB3 4 
f4^«.— 3/ K 3 6 OSUSIjijie 3 5 \CM LXWi^ 7 K 3 

Sggb^fi 3 5 fc i otlS^ 7 K 3 6 f3igIE&f£@ s BP 
b7y7 

[0 0 15] ^^~7"co^^7^^- HJBKD0ffli*Jgfi6 



4 



$*t*^r(S&tt<Ofe*BEI!flaJ«>ft^*ifijp5«|BJOi!b«SlJ«) 
#fi4i3h5. Mills' KtOfBIK: 

(2) _kiEGflgISl::J:oT^ y? =«- t»JHO«BBrti*5<S:T 
w&&fe<r>$imk LIo/<y^n- h®5co3«fr¥*&*& 

[0016] mn<omis d*s,tTJMew£\ 1212^^11] 3 

10{CiaV>Tfi, -tWffi^dlJO. 05~l/imt*fc 
-5, e.cof££ dri^O. 0 5 vmlZffitcfo^b. EMfta* 

ft • ¥mtt*s®<^o-CL* 9„ Si 0«$d©ift 
L^«bB3«\ 0. 05-0. 5/imT*fo-5o fS 1 

ft*LV\, icoaSltt, f»l 0cogH$ d&'<~y? =>— h 
JB50?J3*Srffijt5£» i»i 0^jf*2l:4i?lLt 
Sift 2 coi^M^iSTi" 5 ft ¥<omW& hZfctbX-h 

©♦M*(pI(w*3Jt5ft $ £ ^ 0 „ 

[0 0 1 7] Iftl O^wttO. 2 5~30 fl mfJ) 
So C<79*IwtJ50. 2 5 Atmfcr^fc^U^ilg^O^a 
itii3(E»l; f — ^tlfcijfcftftv^c:*?, 

wmtmviim 4 ^a^icte^-rss^^* l < , m% 

T'-^WuE'tt • ¥»5S</foTLi?,, no® 
#Iw0>ft* LUSfifltt, 0. 25~10*/mt*)?l, I 
left* K 1*0. 5~6 /imT**>-5o 
[0 0 18] |5lC^-4iV->icfc5^9-a'9?^l 0, 
1 0 m<0 1° .y ^ p «5 1 0 am wU-tX'Kr> 1 5 0 u 



1 1 -2 1 3 3 8 4 

Wf*$mtil\ lESUft h^y^^W'ffioix 
fti^d ktfh*). 1 5 0 »m&mx.Z>k&&JB4iciort 
•5 h7 3'^*gf<0[Pl±A3®tS"C'5c< ft-5cDT*-hi2$Bffl[*9 
fc-fSCirasft* U\, 

[00191*10 fi* g2 le^-T J: b \zmmrr—7 1 

<o^ M^tf^*!ft>p&mzffi7£mM*m->xmwc*ft 

-^l oro*S*ini{c:|iiL-cz:*ff*fcfct^:nW-h»©0f 

^Ttot^. -tLt, z.nt>{»i*vDm&fcis^xh. m 

1 0co*^:tt^L^«4lc*itt-57 ? — ^ h 5 y * co^ifccD 

B$c#o l-cfcscitasftSLvs 

[0 0 2 0] 1213 (b) SC^-riolC, All OWJB^fe© 
ft, -€:©»**l6lPHI«BJfctS/hfl5$«)iatttt7. 7^ 

y" 1 Sr#EI LfcBglCrWgB 7 ©JK^sOttfl 4 CO^SJIC 

•CJB^-lffl^»«*l (AFM) -Ciffl^$tl.fc(a^gP7<Z>ft 
«jgI^Rp)J50. 2 5 u mSritS t Ktt^ 4 

lit R p tiflSvMSifft* b< . attSB7*s#ffiu/j: 
V^fciSft1>ft4 LI/\ ft, iSl0Ofi^*|Sllt fltSC 

[0021] r p fi a f Mx-mm-rz* 7* 

h/B 5^BSO 5 0 y mx 5 0 u mtBjjftMt&OA 
FMS^^fflil^-r-S,, ate$nfcAFMB^Height Dat 
aSroff-l ine modi fy»f latten 3 -7 >- KleJ; 1? ^pj^^a 
"t"5>o off-line analyzeCDSection AnalysislC 

y^T-fg^L. » i o <omm&mj£i-z>o 03 (b) ic 

^1-«fc?K. ft 1 0 ro®{BJW3£!pffi (g*^Pi*)B) 8^- 
?5<i0S7Ciii$SrR p i-TSo ^*3^$CDt)<jEtt?flilJg#IlC 
*H^7 !i 7*>\s=- TW(D VLSI Standards Incorporated 
tico S T S - 1 0 0 0 co^2p^>^/KZ)^ y y KfcV 7*- 

5 fistftus 4 *ffij<79Kia5wai $ t>m&v2>mx-m& Ltc 

[0 0 2 2] £3^7 COR p«, AFMxmfeztftzm 
ffl3 7cDS^$C0SC.^lCfl3j£L. h?-jj(DT—j}-& 



(5) 



1 -2 1 3 3 8 4 



[002 3] »1 0 <D&z£-Jj faffiMmza&;& 7 t>Wf& 
ZtlX^^ZWrfr. ?t 1 0©i£$fc}:, |g|3 (b) 

*x-5o sfc, f*i o^ifstt, raafc^-r <t ? (c, sip® 

[0 0 2 4] ^nottftCMHEfttctt^Ttt, f»l 0 
r ^.^=2- hjgsic&rtasin^wgffi^ffi^R 

aS:4~2 0nmi:t6:H:i;^T*fe5„ R a 2 0 

=i- hm 5 o%s^K«sm±jg 4 (Drnwy^mmmz.^ 

LT LiV\ 0 as-tf— # r 7 y 9 t Ltid* L- 

iC<<^S 0 — ^ R a *?4 nmJC^fc^V^t, /<y? 
a— hJB5isajEttffl4tW5f+#*</j:S. RaCffi 
UV^«5lltt4~l 5nmT-£,y, L< (i 4 ~ 1 

OnmtfcS, Ra Sr±E«5llrtt-r5*:«>«0^aK 
«, W;ttf'< y 9 => - h m 5 icga-g-^ #S*&*cO!S 

[0 0 2 5] SE#r¥*Sjm$R att, TIEiS (1) Xfcm 
cF^t., Zyg otfcSBiLaser Interferometric Microscope 
Maxim 3D Model 5700$" m^&.TO&ftXmfeZ tlS„ 

• Filter : Fixed 

• Remove : Cylinder 

•Filter Freg : 4. 0 (l/mm) 

• Filter Wavelength : 0. 2 5 0 (mm) 

• Trim : 0 

• Trim Move : All 

• U^X : Fizeau X 4 0 

[0 0 2 6] Mentis mMfamcD] i s-r-3 5 0 

[0 0 2 7] 

i»i ] 

Ra=-J- /' IY<x)| dx <D 

[0 0 2 8] /<y*=i- r®5&raj£-r5^>(rfi, It 
[0 0 2 9] M^Jt Utll, a^-7-^!Cfflv^f>^5 



*a^-*» v-tost^ji*. 79 y f^m. tew /um& 
xjt<o-^-^r-/^(o^^W: r ? y p — h y ^coits-g- 
& . #y ^tvMsmm, ^y^u-^ 

^£{£ffl-?#5 e iEtfr&JWwSS^^fttt 2 , 0 0 
0-2 00, 0 0 0t*fe5ri«5»4U\ Sfc, ^y 
^ h« 5 \z.l5&j^%&m®-M<Dft1km*\»\±.Z^*> 

©is, x^*>«xxi4t©ja, y >^a^ii-e«is, 

[0 0 3 0] LTfi, -«»cJBJKKRViBJDS» 

*^y/wgt, y^yy^, 5;y* 

t*->-8SL ^f7yy^ ^y^fryy 

JB**1 2~3 6©fe<0;JS«f*U»\, .tfEJffljf^Itt, ± 
E*Sr#»J 10 0 gaa51-*t LT»* L<tt0. 5-20 

[0031] mitmt LTtt, — s*>if y •> u<f 

L<ttl0~80 ffiagik HJ-W* L<»15-301 
SSI?, — JB»*L<ttl 5~2 OfififflJffi-fr^tlS. 
[0 0 3 2] b-Ctt, -ft^f5^ i 

5~8 0 nm, 4#tc 1 7~4 0 nmrotOJrfflt^rt 

5^b*T* l-v\ ag^-^vy^ : y * ©se-a-fitt±ie 
i o o mmmcx l t 5 0 - 1 5 0 mm^, 

5 o~ 1 2 oSfiSTC-r-fc-sc: irriW* LV\ rcDi9^ 

*-^>'7'7 3'^{=:AD^T3g{C, — &*tt&#8 0~2 0 
0 n m<DU-^^y y 9 ±ffi^^J 1 0 OMlzft 
LX l 0-4 0fiSS;SWTl^Tt>J;v\ ) 
[0 0 3 3] ^•^n-hisil. ±»©#J*^»»J 

HKmfhftZ,* ±ES«(4. ±ffi»**Jl OOSfflgfD 



(6) 



ftfflW- 1 1 -2 1 3 3 8 4 



dfcfLT 30 0-150 Ofi&SB. #S L< f24 0 0- 
1 2 0 Ofifif&fE-S-^tL-S, 

[0 0 3 4] ±fc'<yt> a — h^£^ffiLT7fcfi££ri 

RU u Pfflm3<Dm& tcD/<7>-x^5r#jSLT0. 1- 
0. 8 ji mi:t5C triW* UV\ 
(0 0 3 5] /<s/*=i- hJ§5<D3?ifilc8|l OSrfl^-T 

\s— !f — XMT.*?* Vzj'x a — /He Jc^^V/i^API^ 
SbZ> 0 ^>#*miHz.MLX. U*— 3taPX£\Biv*jfc 

[0 0 3 6] il OCDJgfigfcU— «f— 3t*PXSrfflt^-5» 

mc&mztitcmmmoi*— ?-%M4 o. 40. 

:/! h^5IC(6](tTt — if— If— 1 , 

41, • • zaxt'tim^wmzMft u crop— ? 

— f— A 4 1 »x^yi/^- |c «fc o X'< y ? => — K il 5 IC 
ft 10, 10, • • Sr»fife-t-6„ Lt, tf-tf- 
A4 lOt*— A^JoitJ^iU^Srrjv h a — r t IC 
tct, fill. 0<Ogg$ dSt^iHwSrSSflS-fSr i:*s-C# 
5,, t'"Aili0. 25~30/im, #C0. 25-2 

0. 0 2 — 5 W. 1#|C0. 0 2~lWT*$)5rt/)*S 
t>\, Ktc. fffii 0«>Jft#^ri^P54BMBK:i£!ittgB*SB^* 

IQ^CL^VNJ: ? id" «gffi<£>B^ 
tr--&.S:*S'<< SWBB («*tf* 5 - 2 0 0 n s ) lefiB 
Mf-S^ Uv 1 s WXoft^t'— A^r.BB.W 

J& £ Hte ^ J: 5 ICf 5 j&»XHt»j* $ ixfc t L "C t> * <T> R 

mat. H^LTV^^*. BSSf.^— "/I l-ioit'SfSIIX 

/)><n^ y ^m^^mci. o-csuw u :r« 

[0 0 3 7] HI 2 At*® 3 (a) |:^f/< 7 ^^- hi 

no, io, • • frh*£%yi\u*mmi* : ft.x^z>K, 

«*«>jE?a«««>igitt/j:fl»^ b * 5 MSB LTt) J: 
</\, ^{Clil6IC7p-fi9lC, m&zr— ~7°\ <D&#-7jrftiC 
« 5 1 0 <b t£ 3 DflffP LX J; i \, 

[0 0 3 8] (g|6(C77vi-«5l Otcoi^-CSWiiSi:. 8£ 



«i o«^7=— ^icog^isjicgiLT^^o 0 mm 

Lfcftl Oah {fi&Lf-fgl 0 b m 

fctfXC, ^S9<OM5~8 5° % 4#(C10~3 0° 
fc-fS-i!fl s «F*U\ ft 1 0 aWil 0 b©ft$(3 
S^oT^-Cbi < . ^ilfil5-14 0mm, #{C 5 

*|S]!CHi--5SSl 0 a tmi 0 b iOTiaiWgtt, APX± 

t, meiZTFi'ffii o&mi^cm&izh. m2Rums 

[0 0 3 9] JJclC, ^ISWOSBUKt 1 — T^*5fti-»» 

[0 0 4 0] mi iZ7frtm%7— -f\ tc*>*v^ii, att 
« 4 tt, jo J; tWfrfrJW Sr^tf»ttft»*a^j 

[004 1] ±EM8attti|»*t LTfi« &!lx«^*fc 

:t *s t # s o s immftnmtmftm t^x 

[0 0 4 2] M(Cb¥ U < tt, JiSEiJSrK14^JK!(sa* t L-X 
It. ^JR^5 5 0 ii%a±T*fo <0 , ^H^<D 6 0 % 

^ItSSroAfrWtLTH:, iFe-Co, Fe-N 
i, Fe-Al, Fe-Ni-Al, Fe-Co-N 
i, Fe-Ni-Al-Zn, Fe-Al-S iftCT 

y-Fe 2 0 3 , CoSfy-Fe 2 0 3 % Co«F 
eOx (4/3^x<l. 5) t£k*i>mtfhnt> a 

05-0, 2vm. #IC0. 0 5 — 0. 1 6 (j mt'fe5 

(HP*,. ftttfi/^Wfi) ^3 
-15. «HC3— 1 0T?*>Sit*sjf*uv\ 
<7)»^ (1-1 c ) « 1 2 5 — 2 8 0 k A/m. 1 3 

5-2 0 0 k A/mT-fc^r t755$T4 L< . ZCDffifrm 
VC (as) (ill0-17 0 Am2 /kg. 1 2 0 
- 1 5 0 Am2 /k gX'hZZbfimt. UV\ 4fc. C 
rt ^^^BSti^^cO B E TJt«iB«« 3 0 - 7 0 
/g. !Rf(C4 0-7 0m2 /gt'$)5Ci:J)WfU\ 

[004 3] ±.m.%m&s<Ji&% S 7* ; 7'{ hwmk u-c 



(7) 



1 1 -2 1 3 3 8 4 



o, Ni, Zn, Vf£k*<Dmir-Cm&£th1Z®li1$i]®mte 

iKOmSL&O. lfimt(T> )tl:i0~9 0nm, t 9 
*>ltl 0~4 Onm-C^Srt^K, feRit (« 

U\> ^^f*m^J (He) 1*1 3 5~2 6 0 k A/mffc 
5^tJ55»*L<, ^W&JfneSft (as) li25-75 
Am2 / kg, 4#iC4 3-7 5Am2 /k gT^SC,}: 

0DBETJ*3erifn#Ui3 0~7 0 m 2 /gf^itW 

[0044] ±fB5sa#-*&*i-tt, i;tt±s 

MffifJ^EfMfci: LTfi, A 1 2 0 3 « Si0 2 , T i O 
2 , Zr0 2 , Sn0 2 , Sb 2 0 3 , Zn Oft <t*/5^ 

[0 0 4 5] ±ffi*S-fr*iJiUTtt. ^'^=-H5ffl 

*&*i o osftSBi-xtu-r i o~4 oaaec, i 5 

[0 0 4 6] BH4JB4WC, -hafi^^JCjiJP^-C, 

[0 0 4 7] ±tmmUU-=f-t UTIi, 0tj;tff 
-J", ->-y*. Zr0 2 , Cr 2 0 3 7 

&<Dfa±<D&t)->b 0 . 0 3~0. 6 »mX'$>Z>^ 
&L<, 0. 0 5~0. 3 u mT'fc5i L 
l\, ±«EWF»tm^Ht, ±E3ft«ffil&5|5 1 0 OffiftSBtc 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic tape capable of 
performing servo tracking without reducing the area of data area. 
SOLUTION: A recessed part 10 having a prescribed shape which can 
Sjg optically bring about a contrast is formed on the surface of a back 
coating layer 5, and servo tracking of a data track of a magnetic layer is 
performed by optical information from the recessed part 10. In this 
magnetic tape, the recessed part 10 has 0.05 to 1 pm depth and 0.25 to 
30 pm width, and the back coating layer 5 has 4 to 20 nm arithmetic 
mean roughness Ra. 
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[Claim(s)] 

[Claim l] In the magnetic tape with which a magnetic layer is prepared on one field of a base material, and it 
comes to prepare a back coat layer on the field of another side The crevice of the predetermined configuration 
which may produce contrast optically is formed in the front face of the above-mentioned back coat layer. It is 
made as [ perform / by the optical information from this crevice / servo tracking of the data tracks of the 
above-mentioned magnetic layer ]. This crevice It is the magnetic tape with which the depth is 0.05- 1 
micrometer, and width of face is 0.25 30 micrometers, and the above-mentioned back coat layer is characterized 
by the arithmetic mean granularity Ra being 4-20nm. 

[Claim 2] The magnetic tape according to claim 1 whose maximum projection height of the longitudinal 
direction bothsides section of the above-mentioned crevice is 0.25 micrometers or less. 

[Claim 3] The magnetic tape according to claim 1 or 2 with which the above-mentioned crevice consists of 1 or 
two or more slots [ **** ] in alignment with a tape longitudinal direction. 

[Claim 4] The magnetic tape according to claim 1 or 2 with which the above-mentioned crevice consists of a 
discontinuous slot in alignment with a tape longitudinal direction. 

[Claim 5] The magnetic tape given in any of claims 1-4 they are with which the reflected light of the light which 
carried out incidence to the above-mentioned crevice is detected, and servo tracking is performed. 
[Claim 6] The magnetic tape given in any of claims 15 they are with which the above-mentioned crevice is 
formed by laser light processing. 

[Claim 7] A magnetic tape given in any of claims 16 which the magnetic [ above ] or nonmagnetic interlayer is 
further prepared between the above-mentioned base material and the above-mentioned magnetic layer, and the 
ferromagnetic metal powder of needlelike or fusiform of 0.05 0.2 micrometers of major-axis length or tabular 
ferromagnetic hexagonal ferrite powder with a plate diameter of 0.1 micrometers or less contains in this 
magnetic layer they are. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] This invention relates to the magnetic tape which has an optical servo track in a 
magnetic-recording side and the field of an opposite hand in more detail about the magnetic tape which has an 
optical servo track. 
[0002] 

[Description of the Prior Art] In recent years, the demand of large capacity izing has increased to the magnetic 
tape which is the medium for backup of data from the importance of magnitude buildup of a personal computer 
network, and the security side of data control etc. As a means of large-capacityizing, there are an approach of 
raising recording density and the approach of lengthening tape length. 

[0003] Since the tape length to which the wound tape can hold tape length in a tape cartridge by the approach 
of lengthening is the upper limit of storage capacity, tape thickness must be made thin in order to attain large 
capacity-ization. Therefore, a limitation is in large capacity ization naturally at this approach. On the other 
hand about the approach of raising recording density, it is known to the recording density of a hard disk drive 
that the recording density of a magnetic tape is low, and especially the recording density of the magnetic tape of 
the Serpentine method is low. The reason nil why the recording density of the magnetic tape of the Serpentine 
method is low is because track density is low. On the other hand, it is known that the magnetic tape of the 
helical scan which is another recording method has track density higher than the magnetic tape of the 
Serpentine method. This reason is because the servo-tracking method called ATF (Automatic Track Finding) in 
the magnetic tape of a helical scan is adopted. 

[0004] The servo-tracking method is adopted as a means for raising track density also in the magnetic tape of 
the Serpentine method, and the method (embedding servo system) which writes a servo signal in the same 
truck as the data tracks of a magnetic-recording side, the method of establishing the servo track of dedication in 
a magnetic-recording side, etc. have been proposed as such a servo-tracking method. The method which 
establishes the servo track of dedication in a magnetic-recording side, and reads and carries out the tracking of 
the servo signal by two or more servo signal reproducing heads in JP,7-82626,B as a servo-tracking method 
when especially the pitch of data tracks is set to dozens of micrometers is proposed. However, by this approach, 
the number of the servo signal reproducing heads must be increased with the increment in the number of 
trucks, and in order to avoid it, a servo track must be increased. Thus, since the same area as the data area of a 
magnetic-recording side is used for the conventional servo-tracking method as area for servo tracking, it has 
the problem that the area of a data area will decrease. Especially, by the servo -tracking method given in 
JP,7-82626,B, if track density turns into high track density called more than about 30 tpmm(s) (a truck/mm), 
the problem will become remarkable. 

[0005] Therefore, the object of this invention is to offer the magnetic tape which can perform servo tracking, 
without decreasing the area of a data area. Moreover, the object of this invention is to offer the magnetic tape 
whose track density improved. Furthermore, the object of this invention is to offer the magnetic tape which has 
high storage capacity. 
[0006] 

[Means for Solving the Problem] Although the knowledge of the ability to perform servo tracking was carried 
out without this invention persons decreasing the area of the data area of a magnetic layer by forming a servo 
track in the back coat layer in a magnetic tape as a result of inquiring wholeheartedly, it became clear that 
various problems arose about many properties of a magnetic tape in that case. Then, when examination was 
repeated further, the knowledge of the magnetic tape which can solve the various problems produced in 
connection with forming a servo track in a back coat layer, and can attain the above-mentioned object being 
obtained was carried out by making surface roughness of a back coat layer into the specific range, using the 
optical servo track which has a specific configuration as a servo track. 

[0007] In the magnetic tape with which this invention is made based on the above-mentioned knowledge, a 
magnetic layer is prepared on one field of a base material, and it comes to prepare a back coat layer on the field 
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of another side The crevice of the predetermined configuration which may produce contrast optically is formed 
in the front face of the above-mentioned back coat layer. It is made as [ perform / by the optical information 
from this crevice / servo tracking of the data tracks of the above-mentioned magnetic layer ]. This crevice The 
depth is 0.05- 1 micrometer, and width of face is 0.25*30 micrometers, and the above-mentioned back coat layer 
attains the above-mentioned object by offering the magnetic tape characterized by the arithmetic mean 
granularity Ra being 4 20nm. 
[0008] 

[Embodiment of the Invention] Hereafter, the magnetic tape of this invention is explained with reference to a 
drawing based on the desirable operation gestalt. Drawing 1 is the schematic diagram showing the 
configuration of 1 operation gestalt of the magnetic tape of this invention here, drawing 2 is the important 
section amplification top view of the back coat layer in drawing 1 , drawing 3 (a) is an M line sectional view in 
drawing 2 , and drawing 3 (b) is the important section enlarged drawing of drawing 3 (a). 

[0009] In the magnetic tape 1 of the operation gestalt shown in drawing 1 , the interlayer 3 is formed on the 
base material 2, an interlayer 3 is adjoined and the magnetic layer 4 as the maximum upper layer is formed. 
Moreover, the back coat layer 5 is formed on the field of another side of a base material 2. 

[0010] The magnetic tape 1 shown in drawing 1 is used for the Serpentine recording method, and two or more 
data tracks are formed in the transit direction of a magnetic tape 1, and parallel at the magnetic layer 4. At the 
time of the activity of this magnetic tape 1, record or playback is performed to the data tracks which correspond 
by each magnetic head, making the sequential migration of the head unit equipped with the magnetic head of 
the predetermined number carry out crosswise [ of a magnetic tape 1 ], and changing data tracks. And servo 
tracking is performed so that it may be located on data tracks with each proper magnetic head in the case of 
record in the case of the change of data tracks, and playback. 

[0011] As shown in drawing 2 and drawing 3 (a), two or more slots 10 and 10 in alignment with the longitudinal 
direction of a magnetic tape 1 and the crevice which consists of .. are formed in the front face of the back coat 
layer 5. these slots 10 * respectively the cross direction of a magnetic tape 1 - continuing - regular intervals 
or spacing which changed regularly - and it is formed in continuation in parallel with the longitudinal 
direction of a magnetic tape 1. moreover, these slots 10 respectively - a magnetic tape 1 - it is mostly 
continued and formed in the overall length. The slot 10 on this may produce contrast optically, and is made as 
[ perform / by the optical information from these slots 10 / servo tracking of the data tracks of a magnetic layer 
4 ]. The cross section of a slot 10 serves as the configuration where it is near depth d and in the shape of [ of 
width of face w ] a rectangle. In addition, although formed in parallel like [ the data tracks in a magnetic layer 
4 ] the slot 10 at the longitudinal direction of a magnetic tape 1 as above-mentioned, there is especially no limit 
about the relative physical relationship of data tracks and a slot 10. 

[0012] As an example of generating of the optical contrast by the above-mentioned slot 10, this slot 10 is made 
to carry out incidence of the light of predetermined wavelength, and the contrast by the strength of the 
reinforcement of the reflected light is mentioned. 

[0013] When performing servo tracking using the contrast by the strength of the reinforcement of the reflected 
light, the reinforcement of the reflected light can be detected and optical servo systems, such as the push pull 
method and the 3 beam method, can perform servo tracking. Optical servo systems, such as the push pull 
method and the 3 beam method, are techniques generally used to servo tracking of various optical disks. 
[0014] Servo tracking which detects the reinforcement of the reflected light is explained with reference to 
drawing 4 taking the case of the case where the push pull method is used. As shown in drawing 4 (a), incidence 
of the light from the light sources 30, such as semiconductor laser which countered the back coat layer 5 in the 
magnetic tape it runs in the direction of a right angle to space, and was installed, is carried out to the slot 10 
which passed the rat tail and the half mirror 32 in the shape of [of the diameter of predetermined ] a beam, and 
was formed in the front face of the back coat layer 5 with the lens 31. Under the present circumstances, the 
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beam diameter is greatly made a little rather than the width of face of a slot 10. It reflects in a half mirror 32, 
the light reflected in the slot 10 changes a travelling direction, and the reinforcement is detected by the 
photodetector 33. The reinforcement of the reflected light is changed into an electrical signal, and is sent to the 
servo-tracking processor 34. In the servo-tracking processor 34, the processing about the symmetric property of 
the beam reinforcement of the reflected light is made. That is, about the center line of a beam, beam 
reinforcement judges that incidence of the beam 35 is carried out on the center line of a slot 10, as it is shown in 
drawing 4 (b), if it is bilateral symmetry. This condition is in the condition of an ontruck, and the magnetic 
head will be located proper on the predetermined data tracks in a magnetic layer, on the other hand - beam 
reinforcement - the center line of a beam - being related right and left - if unsymmetrical for any their being, 
as shown in drawing 4 R> 4 (c) and (d), it will be judged that a beam 35 shifts in which direction of a left or the 
method of the right from the center line of a slot 10, and is carrying out incidence. This condition is in the 
condition of an off-track, and the magnetic head will be located proper on the data tracks in a magnetic layer. 
Then, as shown in drawing 4 (a), the servo-tracking processor 34 emits a command so that the magnetic head 
36 may be moved to a proper location to the driving gear 35 of the magnetic head 36, consequently the magnetic 
head 36 returns to the condition of a proper location, i.e., an on-truck, with a driving gear 35. 
[0015] forming a crevice in the back coat layer of a magnetic tape, and performing a servo-track king using this 
crevice - being related - the following problems (l) And (2) etc. - it follows. 

(1) When a magnetic tape is wound, the concavo-convex configuration of a back coat layer, i.e., the configuration 
of the above-mentioned crevice, and the configuration of the height of the longitudinal direction bothsides 
section of this crevice that may be formed in the case of this crevice formation imprint on the surface of a 
magnetic layer, and the smooth nature of a magnetic layer is spoiled. Consequently, an opening is generated 
between a magnetic layer and the magnetic head, and a spacing loss occurs. A spacing loss will invite the loss of 
power of a magnetic tape, a reading error will occur, and an error rate will rise. 

(2) The sliding nature of a back coat layer will fall by the above-mentioned crevice, consequently the transit 
stability of a magnetic tape will fall. However, in this invention, by making depth [ of a crevice ] d, and width of 
face w into the specific range, and making arithmetic mean granularity Ra of the back coat layer 5 into the 
specific range, the above-mentioned problem is solved, and the magnetic tape which can perform servo tracking 
is obtained, without decreasing a data area, moreover, the thing for which Ra of a back coat layer is made into 
the specific range at the depth and the widthofface list of a crevice when the height is formed in the 
longitudinal direction both sides section of a crevice unescapable - in addition, the above-mentioned problem is 
solved by making the maximum projection height of this height below into a specific value. 

[0016] When depth [ of a crevice ] d and width of face w are explained with reference to drawing 2 and drawing 
3 (a), in the slot 10 which is one gestalt of this crevice, the depth d is 0.05-1 micrometer. Since sufficient phase 
contrast for the reflected light to be able to cause interference cannot be taken or incident light is not fully 
scattered about unless this depth d fulfills 0.05 micrometers, optical contrast is no longer produced. On the 
other hand, if depth d exceeds 1 micrometer, when a magnetic tape is wound, the phenomenon which the 
configuration of a slot 10 imprints physically to a magnetic layer 4 will be remarkable, and the smoothness and 
the smooth nature of a magnetic tape will worsen. The desirable range of depth d of a slot 10 is 0.05 0.5 
micrometers. Moreover, as for depth d of a slot 10, it is desirable not to exceed the thickness of the back coat 
layer 5. This reason is because it has the influence of a slot 10 reaching even a base material 2 and the rigidity 
of a base material 2 falling etc., when depth d of a slot 10 exceeds the thickness of the back coat layer 5. In 
addition, the width of face of the slot 10 in this description means the die length in the cross direction of a 
magnetic tape 1. 

[0017] The width of face w of a slot 10 is 0.25 30 micrometers. Unless this width of face w fulfills 0.25 
micrometers, since a beam diameter cannot fully be extracted, with the present optical technique, sufficient 
optical contrast is no longer acquired. On the other hand, if width of face w exceeds 30 micrometers, when a 
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magnetic tape is wound, the phenomenon which the configuration of a slot 10 imprints physically to a magnetic 
layer 4 will be remarkable, and the smoothness and the smooth nature of a magnetic tape will worsen. The 
range where the width of face w of a slot 10 is desirable is 0.25- 10 micrometers, and is 0.5-6 micrometers still 
more preferably. 

[0018] The adjacent slot 10 in the same servo zone and the pitch p between ten are more than the width of face 
w of a slot 10, and it is desirable that it is 150 micrometers or less. Since improvement in the track density in a 
magnetic layer 4 becomes less easy when it is influenced of the slot which sufficient optical contrast may not be 
acquired, and adjoins in case it is servo tracking if the width of face w of the pitch p fang furrow 10 is not 
fulfilled, exact tracking may not be performed and it exceeds 150 micrometers, it is desirable to consider as 
above-mentioned within the limits. 

[0019] Two or more two or more slots 10 continue throughout the cross direction of a magnetic tape 1, as shown 
in drawing 2 , may set predetermined spacing, may exist, or they may set predetermined spacing for example, 
in the crosswise center section about the cross direction of a magnetic tape 10 only at a part, may exist, and 
may set predetermined spacing only in the side section of one of right and left, and may exist in it. Furthermore, 
about the cross direction of a magnetic tape 10, predetermined spacing may be set in two places or the part 
beyond it, and you may exist in it. For example, one or more may exist in the method section of right-and-left 
both sides by the same or different number by the same or different number at the same or a different number 
at 1 or more, a center section, and the side section of one of right and left in 1 or more or a center section, and 
the method section of right-and-left both sides, respectively. And as for the number of a slot 10, also in which 
[ these ] case, it is desirable that it is 1 for an integer of the number of the data tracks in a magnetic layer 4. 
[0020] As shown in drawing 3 (b), the heights 7 and 7 of minute height may be formed in the longitudinal 
direction bothsides section in the case of formation of a slot 10. When this height 7 is high, when a magnetic 
tape 1 is wound, the configuration of the height 7 imprints on the front face of a magnetic layer 4, and there is a 
possibility that that smooth nature may be spoiled. As a result of a detailed examination of this invention 
persons, when the maximum projection height Rp of the height 7 measured with the atomic force microscope 
(AFM) exceeded 0.25 micrometers by the following approach, it became clear that the crevice of the depth 
leading to an error occurred in a magnetic layer 4. Rp is so desirable that it is low, and it is most desirable that 
the height 7 does not exist. In addition, the longitudinal direction of a slot 10 is a direction which is in 
agreement with the longitudinal direction of a magnetic tape 1. 

[0021] The maximum projection height Rp is measured by AFM. The AFM image of the field of 50 
micrometerx50 micrometer of back coat layer 5 front face around is measured using the nano scope by the 
digital instrument company. The data of the measured AFM image Height Data is smoothed with the flatten 
command of off- line modify. Then, by Section Analysis of off line analyze, the location of two points which takes 
a cross section on a measurement image is specified with cursor, and the cross section of a slot 10 is measured. 
As shown in drawing 3 (b), the maximum height from the datum level (root mean square side) 8 of the both 
sides of a slot 10 is set to Rp. In addition, proofreading of height used grid pitch 3micrometer of the correlation 
sample of STS 1000 made from VLSI Standards Incorporated of U.S. California before measurement. In 
addition, the depth of the crevice of magnetic layer 4 front face measured in the example mentioned later was 
also measured by the same approach. 

[0022] Rp of the height 7 specifies one of the markers displayed on the section profile measured by AFM as the 
part of the maximum height of this height 7, and is measured by aligning another marker with datum level 8. 
Moreover, datum level (root mean square side) 8 is determined by taking the least square side of the whole 
measuring range. 

[0023] When the height 7 is formed in the longitudinal direction both sides section of a slot 10, the depth of a 
slot 10 is defined by the distance from datum level 8 to the deepest part of a slot 10 as shown in drawing 3 (b). 
Moreover, the width of face of a slot 10 is defined by the die length which crosses the datum-level 8 fang furrow 
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10 as shown in this drawing. 

[0024] In the magnetic-recording medium of this invention, it is required to set arithmetic mean granularity Ra 
of the front face 6 in the back coat layer 5 to 4-20nm in addition to considering as within the limits which 
mentioned above depth [ of a slot 10 ] d and width of face w. When Ra exceeded 20nm and a magnetic tape is 
wound, the shape of surface type of the back coat layer 5 imprints physically to the front face of a magnetic 
layer 4, and a slot 10 stops being able to function easily as a servo track. On the other hand, if Ra does not fulfill 
4nm, the back coat layer 5 will become easy to stick with a magnetic layer 4. The desirable range of Ra is 
415nm, and is 4-10nm still more preferably. There are a means to adjust suitably the particle size of the 
various powder blended with the back coat layer 5, especially the particle size of carbon black, a means to 
perform calender processing to the back coat layer 5, etc. as means for considering as above-mentioned [ Ra ] 
within the limits. 

[0025] Arithmetic mean granularity Ra is defined by the following type (l), and is measured on condition that 
the following using Laser Interferometric Microscope Maxim 3D Model 5700 made from Zygo. 

- Filter :Fixed-Remove -Cylinder-Filter Freg • 4.0 (17mm) 

- Filter Wavelength : 0.250 (mm) 

- Trim^O and Trim Move ' All and a lens- Fizeau x40[0026] A measurement piece is stuck and measured by water 
or ethanol on] which is not limited to this although the slide glass made from Matsunami Glass was used on the 
slide glass [book descriptions of the physical properties with which are satisfied of JIS R -3502 for microscopes. 
Under the present circumstances, since a result with sufficient repeatability will not be obtained if there is 
superfluous water or ethanol, a certain amount of water or ethanol evaporates, and let what was measured 
between the conditions that it sees from the background of a slide glass and an interference fringe can be seen 
be the value of Ra. 

[0027] 

[Equation l] 

Ra= -|- J** I Y <x) I dx (1) 

[0028] There are a binder, lubricant, a curing agent, carbon black, etc. in the component which constitutes the 
back coat layer 5. 

[0029] As a binder, if used for a magnetic tape, it can be used without a limit. For example, such mixture etc. is 
mentioned to thermoplastics, thermosetting resin, and a reaction type resin list. Specifically, the copolymer of a 
vinyl chloride and its conversion object, an acrylic acid, a methacrylic acid and the copolymer of the ester, the 
copolymer (resin of a rubber system) of acrylonitrile, polyester resin, polyurethane resin, an epoxy resin, fibrin 
system resin, polyamide resin, etc. can be used. As for the number average molecular weight of the 
above-mentioned binder, it is desirable that it is 2,000 200,000. Moreover, in order to raise the dispersibility of 
the various powder contained in the back coat layer 5, the above-mentioned binder may be made to contain the 
functional group (the so-called polar group) of polarizability, such as betaine structures, such as a hydroxyl 
group, a carboxyl group or its salt, a sulfonic group or its salt, a phosphoric-acid radical or its salt, a nitro group 
or a nitrate radical, an acetyl group, a sulfate radical or its salt, an epoxy group, a nitrile group, a carbonyl 
group, an amino group, an alkylamino radical, an alkyl ammonium salt radical, sulfobetaine, and carbobetaine. 
[0030] Generally as lubricant, a fatty acid and fatty acid ester are used. As a fatty acid, a caproic acid, a caprylic 
acid, a capric acid, a lauric acid, a myristic acid, a palmitic acid, stearin acid, isostearic acid, a linolenic acid, 
oleic acid, an elaidic acid, behenic acid, a malonic acid, a succinic acid, a maleic acid, a glutaric acid, an adipic 
acid, a pimelic acid, an azelaic acid, a sebacic acid, 1, 12-dodecane dicarboxylic acid, octane dicarboxylic acid, etc. 
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are mentioned, for example. On the other hand as fatty acid ester, the alkyl ester of the above-mentioned fatty 
acid etc. is mentioned, for example, and a thing with 12-36 total carbon is desirable. 0.5-20 weight section 
combination of the above-mentioned lubricant is preferably carried out to the above-mentioned binder 100 
weight section. 

[0031] Generally as a curing agent, the isocyanate system curing agent and amine system curing agent which 
are represented by the coronate L made from Japanese Polyurethane Industry (trade name) are used, this 
curing agent - the above-mentioned binder 100 weight section - receiving - desirable - 10 - 80 weight section 
** further - desirable - 15 * 30 weight section - 15 20 weight section combination is carried out much more 
preferably. 

[0032] It is desirable that primary particle size uses what is 17-40nm 15-80nm especially as carbon black from 
the point which can make Ra of a back coat layer easily above-mentioned within the limits. As for the loadings 
of this carbon black, it is especially desirable to the above-mentioned binder 100 weight section the 50 - 150 
weight section and that it is the 50 - 120 weight section. **** for 10 - 40 weight sections is also good to the 
binder 100 above-mentioned section in the carbon black whose primary particle size is 80-200nm further in 
addition to such carbon black. 

[0033] The back coat layer 5 is formed by applying the back coat coating with which a solvent comes to 
distribute each above-mentioned component on a base material 2. As this solvent, the solvent of a ketone 
system, the solvent of an ester system, the solvent of an ether system, the solvent of an aromatic hydrocarbon 
system, the solvent of a chlorinated hydrocarbon system, etc. are mentioned, the above-mentioned solvent - the 
above-mentioned binder 100 weight section - receiving - the 300 - 1500 weight section - 400- 1200 weight 
section combination is carried out preferably. 

[0034] As for the thickness of the back coat layer 5 which applies the above-mentioned back coat coating and is 
formed, it is desirable to be referred to as 0.10.8 micrometers in consideration of the depth of a slot 10, balance 
with the thickness of a magnetic layer 4 and the middle class 3, etc. 

[0035] Although there is especially no limit in the approach of forming a slot 10 in the front face of the back coat 
layer 5, the approach which was preferably suitable for micro processing is used. There are for example, laser 
light processing and embossing by the embossing roll in such micro processing. When laser light processing is 
used to embossing, it is possible not to affect the front face of a magnetic layer 4, but to process only a back coat 
layer front face minutely. 

[0036] Laser beams 41 and 41 and .. are irradiated respectively and mutually at parallel towards the back coat 
layer 5 of the magnetic tape 1 it runs at a predetermined rate in the direction of inside of drawing from two or 
more laser light source [ which was arranged by parallel crosswise / of a magnetic tape 1 / as it showed in 
drawing 5 , in using laser light processing for formation of a slot 10 ] 40 and 40, and .., and arrow-head A, and 
slots 10 and 10 and .. are formed in the back coat layer 5 with the energy of this laser beam 41. And depth [ of a 
slot 10 ] d and width of face w can be adjusted by controlling the beam diameter and output of a laser beam 41. 
As for especially a beam diameter, it is desirable that it is 0.25 25 micrometers 0.25 30 micrometers, and, as for 
an output, it is desirable per [ 0.02-5W ] one beam and that it is especially 0.02- 1W. or [ furthermore, / that the 
height is made not to be formed in the longitudinal direction both sides section of a slot 10 ] - or even if formed, 
in order to make it the Rp not increase, it is desirable to, irradiate a beam with a high energy density if possible 
for a short time (for example, 5 - 200ns). or [ that the height is made not to be formed by adjusting a tape travel 
speed when irradiating the long beam for 1 microsecond or more ] - or even if formed, it is necessary to make it 
the Rp not increase Although not illustrated in the case of formation of a slot 10, it is desirable to make it the 
distance from the standard reference tape edge to each slot 10 become fixed, respectively, as which edge in a 
magnetic tape 1 is regulated with a predetermined means and the transit deflection of the tape width direction 
does not happen. In addition, the slot 10 is emphasized and drawn in drawing 5 . 

[0037] In the back coat layer 5 shown in drawing 2 and drawing 3 (a), although two or more slots 10 and 10 in 
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alignment with the longitudinal direction of a magnetic tape 1 and the crevice which consists of .. are formed, it 
may replace with such a crevice and the crevice which consists of a slot [ **** / the shape of one straight line ] in 
alignment with the longitudinal direction of a magnetic tape 1 may be formed. Moreover, the crevice which 
consists of a slot [ **** / 1 meet the longitudinal direction of a magnetic tape 1, or the shape of two or more sine 
wave ] may be formed. Furthermore, as shown in drawing 6 , the crevice which consists of a discontinuous slot 
10 in alignment with the longitudinal direction of a magnetic tape 1 may be formed. 

[0038] if the slot 10 shown in drawing 6 is explained - this slot 10 - the longitudinal direction of a magnetic 
tape 1 - being related - includeangle theta** - inclined slot 10a and slot 10b of which include- angle- the ta** 
dip was done - the longitudinal direction of a magnetic tape 1 - meeting alternation - and it consists of what 
was formed in the symmetry about the center line c in alignment with the longitudinal direction of a magnetic 
tape. Since the positioning accuracy of servo tracking is influenced, in order to secure sufficient precision, as for 
the value of an include angle theta, it is desirable to make especially 5*85 degrees of values of this include angle 
theta into 10- 30 degrees. The die length of slot 10a and slot 10b may differ, and it is especially desirable 
respectively that it is 5 80mm 5* 140mm. Although the spacing g of slot 10a and slot 10b about the longitudinal 
direction of a magnetic tape 1 also has the constraint on processing, the smaller possible one is desirable. And 
servo tracking can be performed as well as the case where the slot 10 shown in drawing 2 and drawing 3 (a) is 
used when the slot 10 shown in drawing 6 is used. 

[0039] Next, the general matter in the magnetic tape of this invention is explained. 

[0040] In the magnetic tape 1 shown in drawing 1 , the magnetic layer 4 is formed by applying the magnetic 
coating containing ferromagnetic powder and a binder. That is, the above-mentioned magnetic tape 1 is a 
magnetic tape of a spreading mold. 

[0041] As the above-mentioned ferromagnetic powder, the ferromagnetic powder and the tabular ferromagnetic 
powder of needlelike or fusiform can be used, for example, this - as ferromagnetic powder of needlelike or 
fusiform, the ferromagnetic metal powder which makes iron a subject, ferromagnetic iron-oxide system powder, 
etc. are mentioned. On the other hand, ferromagnetic hexagonal ferrite powder etc. is mentioned as this tabular 
ferromagnetic powder. 

[0042] Furthermore, the ferromagnetic metal powder the amount of [ whose ] metal is 50 % of the weight or 
more and whose 60% or more for this metal is iron as the above-mentioned ferromagnetic metal powder is 
mentioned in detail. As an example of this ferromagnetic metal powder, example Fe Co, Fe nickel, 
Fe aluminum, Fe -nickel-aluminum, Fe- Co -nickel, Fe nickel aluminum Zn, Fe aluminum-Si, etc. are mentioned. 
Moreover, as the above-mentioned ferromagnetic iron-oxide system powder, gammaFe 203, Co covering 
gammaFe 203, the Co covering FeOx, etc. are mentioned (4 / 3<=x<1.5). As for especially these ferromagnetic 
powder of needlelike or fusiform, it is desirable that 0.05 0.2 micrometers of the major-axis length are 0.05-0.16 
micrometers, and 3- 15, and that it is especially 3-10 have a desirable needlelike ratio (namely, major-axis 
length / minor-axis length). Moreover, as for especially the coercive force (He), it is desirable that it is 135 - 200 
kA/m 125 to 280 kA/m, and it is [ the saturation magnetization (sigmas) ] especially desirable 110 - 170Am2 / kg, 
and that they are 120 - 150Am2 / kg. Moreover, as for the BET specific surface area of these needlelike 
ferromagnetic powder, it is especially desirable 30*70m2 / g, and that they are 40 70m2 / g. 

[0043] The magnetic powder with which some of those Fe atoms were permuted by a plate-like minute barium 
ferrite and a minute plate-like strontium ferrite list by atoms, such as Ti, Co, nickel, Zn, and V, as the 
above-mentioned ferromagnetic hexagonal ferrite powder is mentioned. As for this especially ferromagnetic 
hexagonal ferrite powder, it is desirable that 0.1 micrometers or less of 10 90nm of the plate diameter are 
especially 10*40nm, and 2 7, and that it is especially 2-5 have a desirable tabular ratio (a plate diameter/board 
thickness). As for the coercive force (He), it is desirable that it is 135 - 260 kA/m, and it is [ the saturation 
magnetization (sigmas) ] especially desirable 25 - 75Am2 / kg, and that they are 43 - 75Am2 / kg. Moreover, as 
for the BET specific surface area of the above-mentioned ferromagnetic hexagonal ferrite powder, it is desirable 
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that they are 30-70m2 / g. 

[0044] The above-mentioned ferromagnetic powder can be made to contain rare earth elements and a 
transition-metals element if needed. Furthermore, in order to raise the dispersibility etc., surface treatment 
may be performed to the above-mentioned ferromagnetic powder. Under the present circumstances, as a 
minerals oxide which can be used, aluminum 203, Si02, Ti02, Zr02, Sn02, Sb 203, ZnO, etc. are mentioned, 
on the occasion of an activity, these may be used independently, or two or more sorts may be mixed and used. 
[0045] What was illustrated as a binder used for formation of the back coat layer 5 as the above-mentioned 
binder, and the same thing can be used. Therefore, although especially the detail of this binder is not explained, 
the explanation explained in full detail about the back coat layer 5 is applied suitably. It is desirable to the 
above-mentioned ferromagnetic powder 100 weight section 10 - 40 weight section and that 15 25 weight section 
combination especially of this binder is carried out. 

[0046] In addition to the above-mentioned component, the magnetic layer 4 may contain an abrasives particle, 
carbon black, lubricant, a curing agent, etc. 

[0047] as the above-mentioned abrasives particle - an alumina, a silica, Zr02, and Cr 203 etc. - the powder of 
seven or more matter is preferably used for Mohs hardness. As for the primary particle size of this abrasives 
particle, it is desirable that it is 0.03 0. 6 micrometers from lowering of coefficient of friction at the time of 
transit and the point of improvement in transit endurance, and it is still more desirable that it is 0.05 0. 3 
micrometers. It is desirable to the above-mentioned ferromagnetic powder 100 weight section 2 - 20 weight 
section and that 5- 15 weight section combination especially of the above-mentioned abrasives particle is carried 
out. 

[0048] As the above-mentioned carbon black, lubricant, and a curing agent, what is used for formation of the 
back coat layer 5, and the same thing can be used. Therefore, although especially the detail of these components 
is not explained, the explanation explained in full detail about the back coat layer 5 is applied suitably. It is 
desirable to the above-mentioned ferromagnetic powder 100 weight section 0.1 - 10 weight section and that 
0.1-5 weight section combination especially of the above-mentioned carbon black is carried out. It is desirable to 
the above-mentioned ferromagnetic powder 100 weight section 0.5 - 10 weight section and that 0.5 5 weight 
section combination especially of the above-mentioned lubricant is carried out. It is desirable to the 
above-mentioned ferromagnetic powder 100 weight section 1 - 6 weight section and that 2 5 weight section 
combination especially of the above-mentioned curing agent is carried out. 

[0049] In a magnetic layer 4, various additives, such as a dispersant usually used for the magnetic tape other 
than an above-mentioned component, a rusrproofer, and an antifungal agent, can also be added if needed. 
[0050] The magnetic layer 4 is formed by applying the magnetic coating which made the solvent distribute each 
above-mentioned component on an interlayer 3. What was illustrated as a solvent used for a back coat coating 
as this solvent, and the same thing can be used. As for the loadings of this solvent in the above-mentioned 
magnetic coating, it is especially desirable the 80 - 500 weight section and that it is the 100 - 350 weight section 
to the above-mentioned ferromagnetic powder 100 weight section contained in this magnetic coating. 
[0051] In order to prepare the above-mentioned magnetic coating, feed ferromagnetic powder and a binder into 
a NAUTA mixer etc. with some solvents, carry out preliminary mixing, and mixture is obtained. After kneading 
this mixture with a continuous system pressurized kneader etc. and a 2 shaft screw kneading machine, diluting 
with some above-mentioned solvents subsequently and carrying out distributed processing using a sand mill 
etc., additives, such as lubricant, can be mixed and filtered and the approach of mixing the remainder of a 
curing agent or the above-mentioned solvent further etc. can be mentioned. 

[0052] It is desirable still more desirable that it is 119 - 280 kA/m from the point which can give sufficient 
record reproducing characteristics, and the coercive force of the magnetic layer 4 formed from the 
above-mentioned magnetic coating is 125 - 222 kA/m much more preferably 120 to 250 kA/m. Moreover, as for 
the saturation magnetic flux density of a magnetic layer 4, it is desirable 0.10.5T, and that it is especially 
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0.15-0.5T. 

[0053] It is desirable still more desirable that it is 0.1*3 micrometers from improvement in S/N or the point of 
prevention of a self-demagnetization, and the thickness of a magnetic layer 3 is 0.1-2 micrometers. 
[0054] Next, an interlayer 3 is explained. An interlayer 3 may be a layer which has magnetism and may be a 
nonmagnetic layer. When it is the layer in which an interlayer 3 has magnetism, this interlayer 3 is a magnetic 
layer containing magnetic powder, and is formed using the magnetic coating which uses magnetic powder, 
nonmagnetic powder, a binder, and a solvent as a principal component. On the other hand, when an interlayer 3 
is a nonmagnetic layer, this interlayer 5 is formed using the nonmagnetic coating which uses nonmagnetic 
powder, a binder, and a solvent as a principal component (henceforth [ these coatings are named generically 
and ] an "interlayer coating"). 

[0055] as the above-mentioned magnetic powder, ferromagnetic powder uses preferably - having -- as this 
ferromagnetic powder - both hard magnetism powder and soft magnetism powder - although - it is used 
preferably. As hard magnetism powder, ferromagnetic hexagonal ferrite powder, ferromagnetic metal powder, 
ferromagnetic iron-oxide system powder, etc. which are used for a magnetic layer 4 are mentioned, for example. 
Especially the thing for which ferromagnetic hexagonal ferrite powder is used is [ among these ] desirable. 
Although it is especially the same as that of the ferromagnetic powder used for a magnetic layer 4 about the 
detail of these magnetic powder and not being explained, the explanation about this ferromagnetic powder is 
applied suitably. 

[0056] Surface treatment which can be made to contain rare earth elements and a transition-metals element if 
needed, and is performed to this ferromagnetic metal powder, and same surface treatment may be performed to 
the above-mentioned magnetic powder like the ferromagnetic powder contained in a magnetic layer 4. 
[0057] Next, explanation of the above-mentioned nonmagnetic powder mentions nonmagnetic ferrous oxide (red 
ocher), a barium sulfate, zinc sulfide, a magnesium carbonate, a calcium carbonate, a calcium oxide, a zinc 
oxide, magnesium oxide, diacidized magnesium, a tungsten disulfide, molybdenum disulfide, boron nitride, a 
tin dioxide, silicon carbide, cerium oxide, corundum, a man made diamond, a garnet, a quartzite, silicon nitride, 
carbonization molybdenum, boron carbide, tungsten carbide, titanium carbide, the diatom earth, a dolomite, 
resin powder, etc. as this nonmagnetic powder, for example. Nonmagnetic ferrous oxide (red ocher), titanium 
oxide, boron nitride, etc. are preferably used also in these. These nonmagnetic powder is independent, or may 
mix and use two or more sorts. Any of a globular shape, tabular, a needle, and amorphism are sufficient as the 
configuration of the above-mentioned nonmagnetic powder. As for the magnitude, in the thing of a globular 
shape, tabular, and amorphism, it is desirable that it is 5-200nm, and it is desirable in a needlelike thing that 
major-axis length is [ needlelike ratios ] 3 20 in 20 300nm. the case (namely, when an interlayer 3 is a magnetic 
layer) where the above-mentioned nonmagnetic powder is used together with the above-mentioned magnetic 
powder -• this magnetic powder 100 weight section receiving - desirable - 30 - 70 weight section - further - 
desirable - 40 - 60 weight ************, On the other hand, when the above-mentioned magnetic powder is not 
used, the loadings of other components are determined based on this nonmagnetic powder 100 weight section 
(namely, when an interlayer 3 is a nonmagnetic layer). Surface treatment performed to the above-mentioned 
magnetic powder and same processing may be performed to the various nonmagnetic powder mentioned above 
if needed. 

[0058] An interlayer 3 may not ask ** which is nonmagnetic as it is magnetism, but, in addition to the 
component mentioned above, may contain an abrasives particle, lubricant, carbon black, a curing agent, etc. 
further including the binder. Especially as these components, although not explained, the same thing as the 
component used for the back coat layer 5 and a magnetic layer 4 is used. The loadings with these desirable 
components are as follows to the total quantity 100 weight section (when an interlayer 3 is a magnetic layer) of 
the above-mentioned magnetic powder and nonmagnetic powder, or this nonmagnetic powder 100 weight 
section, respectively (when an interlayer 3 is a nonmagnetic layer). 
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Binder : - 16 - 40 weight section, especially 20 28 weight section and abrasives particle^ - 30 weight section, 
Especially, 8 - 12 weight section and lubricant : 2 * 20 weight section, especially 5-7 weight section and carbon 
black:5 - 30 weight section, Especially, 20 [ 12 - ] weight section and a curing agent: 2 - 12 weight section and 
the thing especially same to 4 - 8 weight section and an interlayer 3 as the additive blended with a magnetic 
layer 4 if needed can also be blended. 

[0059] An interlayer 3 applies the interlayer coating containing an above-mentioned component and an 
above-mentioned solvent on a base material 2, and is formed. The same thing as the solvent contained in the 
back coat coating mentioned above or magnetic coatings as this solvent is used. As for the amount of this 
solvent used, it is desirable to consider as the 100 - 700 weight section to the total quantity 100 weight section 
(when for an interlayer 3 to be a magnetic layer) of the above-mentioned magnetic powder and nonmagnetic 
powder or this nonmagnetic powder 100 weight section, and it is desirable to consider as the 300 - 500 weight 
section especially (when an interlayer 3 is a nonmagnetic layer). 

[0060] As for an interlayer's 3 thickness, it is especially desirable that it is 0.13 micrometers 0.510 
micrometers in a certain amount of thickness being required, and on the other hand, becoming easy to generate 
a crack at the time of deformation from the point which controls the maintenance capacity of the lubricant 
which influences the endurance of a magnetic tape 1, if too thick. 

[0061] When it is the layer in which the middle class 3 has magnetism, as for especially the coercive force, it is 
desirable from the point of output balance [ in an exaggerated light property and low-pass - quantity region ] 
that it is 150 - 300 kA/m 80 to 350 kA/m. Moreover, as for the saturation magnetic flux density, it is desirable 
0.02-0. IT from the point for which an exaggerated light property will get worse, the amount of noises will 
increase if too high, and an output is insufficient on the other hand if too low, and that it is especially 0.03-0.09T. 
[0062] A well-known thing can be used as an ingredient which constitutes a base material 2, and especially 
polyethylene terephthalate, polyethylenenaphthalate, and a polyamide are desirable. 

[0063] Next, the outline of the desirable method of manufacturing the magnetic tape 1 shown in drawing 1 is 
described. First, a sentimenton wet method performs simultaneous multistory spreading so that each class 
may serve as predetermined thickness in the magnetic coating which forms a magnetic layer 4 on a base 
material 2, and the interlayer coating which forms an interlayer 3, and the paint film of a magnetic layer 4 and 
an interlayer 3 is formed. That is, as for a magnetic layer 4, it is desirable to be painted and formed at the time 
of an interlayer's 3 humidity. Subsequently, to these paint films, after performing magnetic field orientation 
processing, it rolls round by performing desiccation processing. Then, calender processing is performed and the 
back coat layer 5 is formed further. Or after forming the back coat layer 5, a magnetic layer 4 and an interlayer 
3 may be formed. Subsequently, aging processing is carried out under 40 80 degrees C for 6 to 100 hours, and a 
slit is carried out to desired width of face. And a slot 10 is formed in the back coat layer 5 by the approach 
mentioned above after a slit. 

[0064] Before multistory spreading by the above-mentioned sentiment on wet method is indicated by the 42nd 
column of 31 lines of JP,5 73883,A - the 43rd column of 13 lines and an interlayer coating dries, it is the 
approach of applying a magnetic coating, and the magnetic tape which there were few drop outs, and could 
respond to high density record by this approach, and was excellent also in the endurance of a paint film is 
obtained. 

[0065] The above-mentioned magnetic field orientation processing is performed before each coating dries, and it 
can be performed about 40 or more kA/m in parallel to the spreading side of the above-mentioned magnetic 
coating by the approach of impressing the field of about 80 to 800 kA/m preferably, and the approach the 
above-mentioned magnetic coating passes the inside of the solenoid of about 80 to 800 kA/m etc. to the inside of 
a damp or wet condition. By performing magnetic field orientation processing under such conditions, 
orientation of the above-mentioned ferromagnetic powder contained in the magnetic layer 4 can be carried out 
to the longitudinal direction of a magnetic tape 1. In addition, it is also desirable to spray the warm air of 30 - 
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50 degrees from the upper part of a magnetic layer 4, to perform the predrying, and to control the amount of 
residual solvents in each class during the desiccation processing after magnetic field orientation processing, 
just before magnetic field orientation processing, in order to make it the magnetic field orientation condition of 
this ferromagnetic powder not change. 

[0066] Supply of the gas heated by 30" 120 degrees C can perform the above-mentioned desiccation processing, 
and extent of desiccation of a paint film can be controlled by controlling gaseous temperature and the gaseous 
amount of supply in this case. 

[0067] The above-mentioned calender processing can be performed by the supercalender method which lets 
between a metal roll, a cotton roll, or synthetic-resin rolls or between the metal rolls of two pass. As for the 
conditions of calender processing, it is desirable to consider as the temperature of 60- 140 degrees C, a linear 
pressure 100 - 500 kg/cm. 

[0068] In addition, on the occasion of manufacture of the above-mentioned magnetic tape 1, finishing processes, 
such as polish of the front face of a magnetic layer 4 and a cleaning process, can also be given if needed. 
Moreover, spreading of a magnetic coating and an interlayer coating can also usually be performed by the 
well-known serial multistory method of application. 

[0069] As mentioned above, although the magnetic tape of this invention was explained based on the desirable 
operation gestalt, in the range which is not restricted to the above-mentioned operation gestalt and does not 
deviate from the meaning of this invention, various modification is possible for this invention. For example, in 
the above-mentioned operation gestalt, you may use combining the crevice which consists of 1 or two or more 
slots [ **** ] 10 in alignment with the longitudinal direction of a magnetic tape 1, and the crevice which consists 
of a discontinuous slot 10 in alignment with the longitudinal direction of a magnetic tape 1. Moreover, in 
drawing 2 and drawing 3 (a), spacing of the adjacent slot 10 may be changed so that it may increase or decrease 
regularly Moreover, in drawing 3 (a), although the cross-section configuration of a slot 10 is a rectangle mostly, 
it may replace with this and a cross- section configuration may be made with a semicircle, an inverse triangle, 
and other configurations. Moreover, as a crevice, plane view may be carried out and the combination of the 
arbitration of the pits of a round shape, an ellipse form, or other configurations or these pits may be used. 
Moreover, in the magnetic tape 1 shown in drawing 1 , a primer layer may be prepared between a base material 
2, the middle class 3, or the back coat layer 5. Moreover, although the operation gestalt mentioned above is the 
magnetic tape of a spreading mold, equivalent effectiveness is done so, even if it replaces with this and uses the 
magnetic tape of a metal vacuum evaporationo mold. 
[0070] 

[Example] Hereafter, the effectiveness is illustrated while an example explains the magnetic tape of this 
invention to a detail further. However, this invention is not limited to this example. In addition, unless it 
refuses especially, the "section" means the weight section. 

[0071] [Example l] (Except for the curing agent), the following combination component was kneaded by the 
kneader, respectively, subsequently the stirrer distributed it, further, by the sand mill, micro-disperse was 
carried out, after filtration and a curing agent were added at the end with the l micrometer filter, and the back 
coat coating, the magnetic coating, and interlayer coating of the following presentation were prepared, 
respectively. 
[0072] 

A <back coat coating> and polyurethane resin (binder) The 50 sections [the product made from Japanese 
Polyurethane Industry, and "NIPPORAN 2301" (trade name)] 

- Nitrocellulose (binder) The 30 sections [the Asahi Chemical Industry Co., Ltd. make and "Celnova BTH 1 / 2" 
(trade name)] 

- Carbon black (primary particle size of 18nm) 50 sections and poly isocyanate (curing agent) The 18 sections 
[the Takeda Chemical Industries, Ltd. make and "D-250 N" (trade name)] 
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* A copper phthalocyanine 5 sections and stearin acid (lubricant) 1 section and a methyl ethyl ketone (solvent) 
The 150 sections and toluene (solvent) The 150 sections and cyclohexanone (solvent) The 150 sections [0073] 
<A magnetic coating> and ferromagnetic powder The 100 sections (an iron subject's needlelike ferromagnetism 
metal powder, 80nm of major-axis length, coercive force 183 kA/m, saturation magnetization 145Am2 /g and 
55m [ of BET specific surface areas ] 2 / g) 

- Vinyl chloride system copolymer (binder) The ten sections [the Nippon Zeon Co., Ltd. make and "MR104" 
(trade name)] 

- Polyurethane resin (binder) The ten sections [the Toyobo Co., Ltd. make and "UR8300" (trade name)] 

- Carbon black (primary particle size of 30nm) The 0.5 sections and alpha-alumina (an abrasives particle, 
primary particle size of 200nm) 10 sections and myristic acid (lubricant) 2 sections and butyl stearate 
(lubricant) The 0.5 sections and isocyanate system compound (curing agent) The two sections [the product 
made from Japanese Polyurethane Industry, and "Coronate L" (trade name)] 

- Methyl ethyl ketone (solvent) The 250 sections and cyclohexanone (solvent) The 100 sections [0074] 

A <interlayer coating>, needlelike needlelike alpha Fe 2 03 100 (0.15 micrometer [ of major-axis length ], 
needlelike ratio 7) section and vinyl chloride system copolymer (binder) The ten sections [the Nippon Zeon Co., 
Ltd. make and "MR104" (trade name)] 

- Polyurethane resin (binder) The 15 sections [the Toyobo Co., Ltd. make and "UR8300" (trade name)] 

- alpha-alumina (an abrasives particle, primary particle size of 200nm) 3 sections and carbon black (primary 
particle size of 20nm) 20 sections and myristic acid (lubricant) 2 sections and butyl stearate (lubricant) 2 
sections and isocyanate system compound (curing agent) The five sections [the product made from Japanese 
Polyurethane Industry, and "Coronate L" (trade name)] 

- Methyl ethyl ketone (solvent) The 150 sections and cyclohexanone (solvent) The 50 sections [0075] On the base 
material which consists of a polyethylene terephthalate film with a thickness of 6 micrometers, simultaneous 
multistory spreading was performed in the die coating machine, and each paint film was formed so that the 
desiccation thickness of an interlayer and a magnetic layer might be set to 1.5 micrometers and 0.2 
micrometers in an interlayer coating and a magnetic coating, respectively. Subsequently, while these paint 
films were in the damp or wet condition, the solenoid of 400 kA/m performed magnetic field orientation 
processing. Furthermore, with the drying furnace, 80-degree C warm air was sprayed on the paint film the rate 
for 10m/, and it dried. Calender processing of the paint film was carried out after desiccation, and the interlayer 
and the magnetic layer were formed. Then, the above-mentioned back coat coating was applied on the field of 
objection of the above-mentioned base material, it dried at 90 more degrees C, and the back coat layer with a 
thickness of 0.5 micrometers was formed. Thus, the slit of the original fabric of the obtained magnetic tape was 
carried out to 12.7mm width of face, and the magnetic tape was obtained. 

[0076] Next, by laser beam machining shown in drawing 5 , two or more slots were formed in the back coat 
layer in the obtained magnetic tape by pitch 15micrometer. The average output per one beam of the formation 
conditions of a slot was 4 micrometers in 0.025W and beam diameter using semiconductor laser with a 
wavelength of 780nm. At the time of laser radiation, it was made to run a magnetic tape by 5 m/s, the bottom 
edge of a magnetic tape was regulated further, and the slot was formed in the bottom of the condition that the 
distance from a bottom edge to each slot becomes fixed. The formed slot was a straight line-like, was parallel 
and continued crosswise [ of a magnetic tape ] succeeding the longitudinal direction of a magnetic tape, and was 
formed at equal intervals. 

[0077] [Example 2] It replaced with the formation conditions of the slot in an example 1, and the magnetic tape 
was obtained like the example 1 using secondary NdTAG laser higher harmonic wave with a wavelength of 
532nm except having set the die length of 0.3W and a laser pulse, and having set the beam diameter to 6 
micrometers for the average output per one beam for 100ns. 

[0078] [Example 3] It replaced with the formation conditions of the slot in an example 1, and the magnetic tape 
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was obtained like the example 1 using NcUYAG laser with a wavelength of 1.06 micrometers except having set 
the die length of 0.5W and a laser pulse, and having set the beam diameter to 18 micrometers for the average 
output per one beam for 100ns. 

[0079] [Example 4] In the formation conditions of the slot of an example 1, the average output per one beam 
was set to 40m W, and the magnetic tape was obtained like the example 1 except having made it run a magnetic 
tape by 0.5 m/s. 

[0080] [Example 1 of a comparison] It replaced with the carbon black in the back coat coating of an example 1, 
and the magnetic tape was obtained like the example 1 except using the carbon black whose primary particle 
size is lOOnm. 

[0081] [Example 2 of a comparison] It replaced with the carbon black in the back coat coating of an example 1, 
and the magnetic tape was obtained like the example 1 except having used the carbon black whose primary 
particle size is 12nm. 

[0082] When tooth depth d in the magnetic tape obtained in the example and the example of a comparison, 
width of face w, and a pitch p were measured from observation by the electron microscope photograph of the 
cross section of a back coat layer, those values were as being shown in a table 1. Moreover, when arithmetic 
mean granularity Ra of a back coat layer was measured, the value was as being shown in a table 1. 
Furthermore, when the maximum projection height Rp of the longitudinal direction bothsides section of a slot 
was measured by AFM, the value was as being shown in a table 1. Moreover, the playback output of the 
magnetic tape described below converted the DLT-7000 drive equipped with the fixed head, measured the 
reset-bit area 0.2micrometerxl2micrometer output signal, and evaluated it by the relative value on the basis of 
the magnetic tape of an example 1. Moreover, the drop out recorded 1 M bits of reset-bit area 

0. 2micrometerxl2micrometer signals, and counted and measured the number of bits to which an output is 
downed 50% at the time of playback. 

[0083] In order to evaluate the engine performance of the magnetic tape obtained in the example and the 
example of a comparison, when the signal was recorded on the magnetic layer, performing servo tracking of a 
push pull method about these magnetic tapes, also when the data tracks more than 300tpmm (a truck/mm) 
were recorded, as shown in a table 1, positive servo tracking was performed with the magnetic tape of examples 

1, 2, and 4. Furthermore, the damage to the tape resulting from deformation of torsion of the tape by having 
formed the slot in the back coat layer etc. was not observed, either. Moreover, after winding the magnetic tape 
of an example and the example of a comparison around a reel by tension 140gf, respectively and saving for 
three months at a room temperature, The place measured by the approach which mentioned above the depth of 
the crevice produced on the surface of the magnetic layer by contacting the slot of a back coat layer using AFM, 
It turned out that the value becomes as it is shown table 1, the imprint of the shape of surface type of a back 
coat layer hardly takes place in the magnetic tape 1 of the small examples 13 of Rp of the both sides section of 
a slot, and the increment in a drop out is not seen, either. Furthermore, although not shown in a table, in the 
magnetic tape of examples 13, it turned out that level equivalent to the usual magnetic tape is maintained also 
about the playback output. Although servo tracking was certainly performed even for the track density of 300 
or more tpmms immediately after manufacture, it was stabilized after preservation when it was the track 
density of 100 or more tmms, and servo tracking was performed, by the track density of 300 or more tpmms, 
reading became instability and, as for the magnetic tape of an example 4, the increment in a drop out was 
accepted. 

[0084] 
[A table l] 
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[0085] 

[Effect of the Invention] As mentioned above, according to this invention, the magnetic tape which can perform 
servo tracking is obtained, without decreasing the area of a data area as explained in full detail. Moreover, 
according to this invention, the magnetic tape which can perform servo tracking is obtained, without spoiling 
the function of back coat layer original. Moreover, according to this invention, the magnetic tape whose track 
density improved is obtained. Furthermore, according to this invention, the magnetic tape which has high 
storage capacity is obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the schematic diagram showing the configuration of 1 operation gestalt of the magnetic tape of 
this invention. 

[Drawing 2] It is the important section amplification top view of the back coat layer in drawing 1 . 

[Drawing 31 Drawing 3 (a) is an I I line sectional view in drawing 2 , and drawing 3 (b) is the important section 

enlarged drawing of drawing 3 (a). 

[Drawing 41 Drawing 4 (a), drawing 4 (b), drawing 4 (c), and drawing 4 (d) are the mimetic diagrams showing 
the approach of servo tracking by the push pull method, respectively. 

[Drawing 51 It is the mimetic diagram showing the formation approach of the slot by laser light processing. 
[Drawing 61 It is the mimetic diagram (the drawing 2 equivalent drawing) showing another gestalt of a slot. 
[Description of Notations] 

1 Magnetic Tape 

2 Base Material 

3 Interlayer 

4 Magnetic Layer 

5 Back Coat Layer 
7 Height 

10 Slot 
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